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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a clear multilevel color displayable EL 
display device and an electronic device with it. 

SOLUTION: A current supplied to an EL element 110 is controlled by 
providing a resistor 109 of a resistance value higher than on-resistance of 
a current controlling TFT 108 between the current controlling TFT 108 
provided on a pixel 104 and the EL element 110 both provided in a pixel 
104. Then, a gradation display is performed by a time division drive system 
controlling luminescence and non-luminescence of the EL element with the 
time, and the effect due to the characteristic dispersion of the current 
controlling TFT 108 is prevented. 
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fflTFTt««IH»fflTFT*n^-v*;H!TFTlC|8 

fflTFT*JB^*C£t>WC**. 

[0 0 5 4] M7f>^fflTFT2 0 1 {*, 7-X® 
^13, FM > >»W14. LDDI^l 5a~ 1 5d, 
#$iffiii£l 6Stfft^fl$f«l 7 a, 1 7b£-£tr 

sm y- h*fe»iss 1 8 , y-h«ai9a. 19b, 

milP B 1«6»M2 0, V-Xl»2l3fctfi:FH>B 

am i ftR&«K2 o fi««±©^T ftk*st*t> 

[0 0 5 5] 3tfc, 02l;S1-M7f>^TFT2 
0 1 1 9 a. 1 9b*»«»WKft«*.nT* 

7;vy- h ® it < hj 7;py- h H£ig& £ v» 
[0056] T;^y-h«Kttt*7*«tft«»-r*± 

TSfcTW&TfcO. X-f7f>^fflTFT©*7fI 
£T#!C<g<-f*l«> -C-n^ttHl (B) iC*f3>:r 
>itl 1 2 K&gft&ft £ /h £ < T 3 £ £ #T £ 3 „ BP 
3>x>1i-l 1 2©#WffifS£'h£<T3;i<i:#T 

**©t. v^y-h^iifr^^tttEL^i 1 ! o 

[0 0 5 7] X-f 'vf>yffiTFT2 0 1 K£ 

^X\t, LDDI^tl 5a~l 5dtt, y- M6»K1 8 
£^LT7*-h**Il 7 a, 1 7btaft6at»<t"5K:R 
#5. £©«fc3fc*ifitt*7«8lS£fl^T*±T#*C 
LDDg^l 5a~l 5d©^$ 

(£) H0. 5~3. Sum. f^*Wt'«2. 0-2. 
5 ^raitntfg^. 

[0 0 5 8] fti>, 3^:M/#j£B«£LDDB*<i:© 

no£ju©y- h«a**-r*v^y- h^ii©« 

[0 0 5 9] «««»ITFT2 0 2 tt, 7-X 

®«2 6, KW>«*2 7. LDDg«2 8»tfft 
*A»*«l2 9^tf8ttI. y-h«6limi8, 7' 
-h*®3 0. milF^«fi^2 0. 7-xE«3 1# 
tfC K t-'-f >B» 3 2 *W LTMSfti . fiU 0 2 
®^ttHH>l«2 7tKW >S^3 2<h©F B 1iC 
Sfit#3 3, »«««3 4t3&»Ktt&nx^«. 

[0 0 6 0] 3 3.(iil (B) ©Jgta^l0 9(C 



(7) 
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fflSL. tt*t«*3 4tt«8t*3 3£FM'>Ea3 2 

>fB«2 7tHi;aja©^tt«ifi*) ft*, - 

i-Ctt«*«»fflTFT2 0 2®fiftt**Kft**TH 
[0 0 6 1] ft*, 5 5Tf*an-5»Ktt«ta#3 3* 

t> vx^Ktvo) Tfeo, cc-etty-h«S3 o 
tmmzm&tinz,. 02©it£> vx^Kssay- 

[0 0 6 2] B2<D«i6i-r*»£. Sir[ft3 3ttLD 
DIW2 8tH-a*ffl^*MMR«T*i*'sns. ^b 

Jfttttt0«»J&*H*R:ft*©'C. **fc*£ 
[0 0 6 3] ftfc. ±B0J:5lCJSttfc3 3*^W#JB 

[0 0 6 4] 01 (B) fc*-r«t5fc, X-fy^ 

> ^ffl T F T © H K > ttfiftft T F T © y- h \Z 

mmznx^z. &#mz\*nmmmT ft 20 2<d 

y- MS3 0 iiT,^ 7? >^fflT F T 2 0 1©KK 

>»* 1 4 <t h w >e* mm&mtb-Bxz) 22 
(b) ®«g[#tj&ni 1 otSiBtefts. 

[0 0 6 5] «M3i>J$JBTFT2 0 2ttEbiSt^C&A 

««»*nftv>J:3fc, 3^*;kR (D tt*»ic«irt- 

■5 U». a*Ktt-»*»fc00. 5-2 
kA (ff*b<ttl~l. 5m A) tUZ>£o\Z-?%. 
[0 0 6 6] EU©;: 09»;*-Tck5 
(::X<-;/^>^fflTFT©^*;k6£L 1 (tL-Ll 
= Lla+Llb) . ?**jMR*Wl&U *«J*lflWB 
TFT©^^ ^;Pft«rL 2, ^?*JM®£W 2 t bfc 

W1«0. 1-5 Mm (ft*WCttl~3MB) . W 
2fi0. 5-3 Qua («*Wl:«2~l 0/i«) 
OWJLK ifc, L1S0. 2-1 8 mid (ttHW 
Ctt2~l5»i) , L2I10. 1-5 0 wm (ttSftK 
lil~2 0(im) tt^OWSH^Vfib. W-h©& 



tetcfg^r-Si^gttft^. HstEHsnfeL 3 

«&6x#©:S£. W3ttJgM#©4iT&-5o 
[0 0 6 7] H2t:SUfcEL*SS«tt. fiflt 

frJ8PfflTFT2 0 2JC&HT. t* M" >**2 7 
*;HBlfi<g*2 9i©BllCLDD®«2 8*«Rttfcn, 

LDD«*2 8^y-htt«Rl8^LTy- 
f-*«3 0C*ftoTt»*iB«taftoTt»ft^**i 

[0 0 6 8] ttSitftJWBTFT2 0 2 tt, ELif2 0 

3&^$-a-^^*^tfc^w#<©ast*fiitf &a, Jh 

2 0 2**7ttffiK:bT*<3W, ■€■©». *7*»J&t» 
t>£*ftlV&JRfi*S**TJSfc<ft(5» 3>h7XhCD 

[0 0 6 9] *y h + ^U7aAiC<t?)^kt3SbT 
tt, y-h«SH»bTLDD«**««ftofcfllil3&«# 
SC3i*WTf*<5 3t3J»»snTl»4. b^bftj)*^. 

*5fc», *a«Att±B«JfiCJpiLTy- htfffcS 
ft6ft^LDD1S«'Sii:5>Jt:a8^St^5»T«ft*jtC 

[0 0 7 0] £©P#. £-h«ffiCMftofcLDDfH* 
©S£te0. 1-3 Mm (»Sb<tt0. 3-1. 5m 

ft^Tb*5. y-h«acfift5ftV>LDDfil 
«OfiS»ai. 0-3. Sfim (jfSKIil. 5- 

2. OMm) ic-rntfAi». A-r^s £+#ftmsst£at 

ft*. 

[0 0 7 1] ±E*iSfciS^Ty-h«S£LD 

k ttwtft i sin. nmmmm t f tim* * y 
7 (z\z\r\tm?) ©ama^GuwirfcH-T**© 

T, HH ><R««©*{cLDDfR*ft»WT*mi+ 

[0072] mL?znmm&£<? z>t^?m 

&fr 6 M.tl if . «%«dfiPffl T F T 2 0 2 ©gfcfe/f (# K 

©^)f^j*<-rs (»*b<«s o 

-lOOnm. J^I;ff$L<il60~80nm) di 
feWS&Tf**. MK. X-<7f>^lTFT2 0 1©« 

^tt*7«8ns/hs"<"r*t^5*^6mntf. eft 
1 (ttfc^ ©^J?<&sf<1-^> (»*b 

<U2 0~5 0.nm, $ ^ fCff* b < \t 2 5 -4 0 n 
m) 

[0 0 7 3] £4±ttiB*rtH«lt6nfcTFT©»Ji(C 
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•5. @2C«tBSi®!S*^fiK-r*S**fi<i:^SCMO 

[0 0 7 4] B2C4$^Ttt«fl»fea«£«i£ftfr» 
«t5CLO"D*y h**U7ftA£ffi«£-fr**ifi££ 
T3TFT£CMOSlHl?8©n3 1 -*'*.H'I!TFT2 0 4 
tL-TJB^S. ft£< tCTV^KftBIStUTtt. B 
l CTpUfcr-^fi^eftliBS l 0 2 . y- htit^Bfb 

@?§i o 3£jrr. laid. laroiiaBss (wvw>7 

[0 0 7 5] nff^H2 0 5©&tt!tt, 
^3 5. HK>««3 6, LDDi«3 7£.tf:fr* 
;«I«3 8^*, LDD«*3 7tty-hlft»K 
1 8*^UTy-hHg3 9i:S^oTV^. 

[0 0 7 6] HW>««fl©*l:LDDfi«S»lSl/ 

*fc, £©n^*JHJTFT2 0 5 tt;f7fiSittt£& 

*U>. IP^> ^t>$>Z*7-ty Mift< Lfc##«fc 

[0 0 7 7] CMOSBSSWp^-v^HJTFT 

&ftH©T?, #t;:LDD^£^ttft<T : t>&^<, 
TiSttlttV-X«*4 0. FH >H&4 lRtf7* 
*A«riE*«4 2 *0±Ktty- h&fftft 1 8 

FT2 0 4tH«lCLDDtWftR»J, *yh**U7 

[0 0 7 8] n3 L **JVSTFT2 0 4Rtfp3=- 

r *;hut f t 2 o 5 teznznm 1 jgm&iuii 201: 
gt>n. y-*fi*4 4. 4 5*«sn-5. h 

[0 0 7 9] 4 7tlSl/V;M->3>RT* 

0. WPttl 0nm~l tin (9ftL<\$2 0 0-50 
Onm) £ffttfJ*V>. Wilttt, 3i**^tr<e* 

ffl^SCttfTSa. CO/Vyi"?-: /3>I4 7 ttjg 
tfSftfcT F U s««t*«m 

SrtO. flM*»£TFT0±;£fcRtt5tt*ELJiK:tt 
^HJ£Ai$«>7;W»y&JR#**nTl>3. fll 

£TFT«lcftAStfftV>«iIJf£L-Tt>«l 

[0 0 8 0] £ft. 4 8tefg2HI!8i&^T*9, TF 
T C <k o T T * -& ®m<D¥-m.it £fr 5 t L T 0 

«gig£W-r3o ||!2ffmttlMt4 8£LTiS. fflMMI 

CB d7x» 



®w«ttfig«tt&#ft¥siii*«#k-* , ?"<» &mm.m 

TFTC**ai6ttll2JIIB«MlT»f 

-^s«t e l jreaitg&omKjf jft£ti«*£*ft 

!lfcj&«SSU». fot, KJVftO. 5-5 Mm (#£ 
b<ttl. 5-2. 5mh) 

[0 0 8 1] 4 9 te&HJISiSI&T-fcfcliilimS 

(EL*?®**) TfcD, $2jfM£IU!l4 
lrtyz/K-: / 3 >14 7Ca>*0 hft-)V (H?L) 

T2 0 2©KU-f>B*3 2C*«$n«J:3fc»J«S 
n*. ft*> H2<5J:5l:i«ii4 9tl t K>t« 
2 7fcjW«8*3tttt^*3fcl/T*<i, ELS© 

[0082] mmm&4 $<z>±\z\mitmmm* mm 

0. 3~i unv>m2\zmtft>n%, z.o>%zmm>m 

Xy^>?TS. x-/1-©fcgf*l 0-6 0° 
t<«3.0~5 0° ) tTStAK 
[0 0 8 3] m3Sra«68Ul5 0©±fwttEL»5 1 # 
Rtt&ftS. EL15 ltt*lXtt«»«»TfflV»6n 

ttjS**S±K:jE?LaAH/jE?U*3IJi/583tJi/*^ 
$&3£S/m^aAB©.fc5ft#ligT*>&l>. *S^Bj-e 

[0 0 8 4] #»ELU»ibTtt. 0iJ^«. £^T©* 

**. *BB#»»4, 3 5 6, 4 2 9^, *ffl#fffm 
4, 5 3 9, 5 0 7^, ^S#fF^4, 7 2 0, 4 3 
2#. 7fcB&W*f!4, 7 6 9, 2 9 2#, *ffl^W 
*4-, 8 8 5, 2 1 1* *B#8^4, 9 5 0, 9 
5 0* *B4*ttF£5, 0 5 9, 8 6 1* *BI# 
«F»5, 0 4 7, 6 8 7* 3KBttflFJI5, 0 7 3, 
4 4 6* *B#WS(I5, 0 5 9, 8 6 2* *B 
#fF^ 5 , 0 6 1, 6 17* *B#»|g 5,15 

1, 6 2 9*. *B#ltJB5, 2 9 4, 8 6 9* * 
B4#W^5, 2 9 4, 8 7 0^. #H¥lO-189 5 
2 5^m, #g§¥8-2 4 1 0 4 8#m #Pi¥8 
- 7 8 1 5 9^« t 

' [0 0 8 5] ft*, EL**jS«Ctt**<»»tTBr3 
©*7-ft«**a3j«*iJ, R (*) G («) B (#) 
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ftXttWIBftOELSlFftSftfc (S3ttt©6£» 
H:CCM) &S (ttlffltff) 

Camtttttffl LT R G B L fc E L *?*«fa 

[0 0 8 6] B2©*jfittRGBK»*Ufc=fM»©E 

co o 8 7] *K«wtt«3t*aicMt)5r*jfr*c 

a#W!<»3foWMifc»J3*©T, 9bt*tfflV»ft 

[0 0 8 8] ELS 5 l©±CttELH : f©liS5 2*» 
Rtt&n*. Pt®5 2i:L-Tte> tt*Mk©*SV>^ 
^i/^A (Mg) v 'J^"7A (L i) gKtt**^ 
A (C a) ££tr#ft&JBt>-&. ff^KBMgAg 

(MgtAg^Mg : Ag=l 0 : 
Ttt«tff€J8t>tttfAV>. ftCtMgAgAliS, 
L i A 1 Sfc, L i FA I «fij8*¥tf SftS. 

[0 0 8 9] Btffi5 2&ELH5 1 S»figbfc«. ^ 

2tELS5i<to#M«^ttEL mmmftwm 

«g (MS) . ELJBfttfl»a-r»iSSn*583t*^* 

[0 0 9 0] EL®5 l<hliS5 2<h-C&3*»JI&ft» 
a»*TjH&JK»fcT*&B*«»*a«. ELB5 ltt* 

jBn*j:fc**-c*fcv». fox. *9)v?7,>?m<Dmm 

T, Oi'yiylffi, X7U->TOJ&XttXtf>3 

[0 0 9 2] g-fc, 5 3tt«SI««T*0, |SMS5 2« 
tt»ffl*$M^&fiH*t*£H&fc, &ilS©li@5 2 

s*arrafc»©««T**. ««««5 3ti/Ttt. 

7JU5r7A (Al).» (Cu) ^U<ttfg (Ag) 
fcfrtri«^&*ra*fflv»*££jWff*U». d©«» 
««5 3HttEL«©58»&«|Pf*tt»a&*"b»!«?T 
*£. ±EEL15 1. ft«5 2«»l£0fc». 



[0 0 9 3] *fc, 5 4liS2A7->^->3>lT* 
0> KJPttl 0 nm~ 1 tim (»SU<tt2 0 0-5 0 
Onm) fTtltffi^. ^2/tv->^--> 3 >^5 4* 
KW*B«tt. EL15 l***hfc&«»*-*B«at± 

L. ±j£©±5KEL»tt»K3|W!)T, fca^ffifi, 
1 2 0TC*T©fig$gB) TriER* 

r*©a«ssu>. fct. ^xvcvDg, x/x? 

[0 0 9 4] fcfc, H2CH**nfcTFT»4^T, * 
[0 0 9 5] #«56W©±BW:. TFT©ffi|tStLT 

eaaff©a«tt*<«<. »gj&*{fc©»ofcWJiJM8ii 

^TTFT^ML, *nic*0Kl!i@K-frS©7 
Jr-f 7*-? h 'J 7XME L**SB©^aB»l**38« 
tiItii&*ilri5fc©T**. fiteT, B2©EL^* 
IM©*»fc|R£Sn*'b©"rtt&<, 02©«jgtt* 

[0 0 9 6] ±B#»J5'U3>ll*fflV»fcTFTtt, A 
HfHpfPa«*5cT!W»fc*y H*+ 'J 7&A&<!:©#te 
MSi 9-t»"TV». *©fc«>, H2©«fc5fc, MtertK* 
lvr««fc*i;Tl»»©Jltt*TFT (^7«glt©+» 
CfiHMy5 1 >^fflTFTt. *7h^t'J7aAI: 
av»«*WWIITFT) ISViftigtt 

*wu io, sffftH««*^Rr«tt <»«*«©* 
[0097] mmm 1 j *5sw©nift«fct>v»T0 5 

fcKH-6n*B»Btt*©TFT*PTOfcffl|-r**tt 

»0?§icgi t T\m*w$LT*&z> c mo s @s§£ia^-r 

[0 0 9 8] *r, @5 (A) KS-TJcSfc, TMK 

SWtllTtt»*fl:»9X±fcT*lltbTl 0 0 nml 
©Sfl5»flHl*BI* 2 0 0 nmJH)Sft8fta*Rt* 
»Jil/TfflV»6. C©^ »ftflS»7Xai«fcSW** 
©S^itS^r 1 0~2 5w t %ttT43< *J 

t>AK 

[0 0 9 9] 5 0 1 ©±K 4 5 n m©ff 5 ©7 

^7 7 X •> U 3 >^ 5 0 2 *tt»©ricflltt"C»l«r 
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[0 10 0] CC*6H5 (C) £T'OI*§te#tfif@A 
IC J;-5#^¥ 10-247735 Slffl-f 

[0 1 0 1] rf, §8PgB5 0 3a. 5 0 3b*«T*ft 
If 81 5 0 4*Jgjfc"r*. **JS^JT«1 5 0 nm»D| 
fta*K*ffl^*. -5"bT. ««K5 0 4.©±KXli> 
3-h^m;0n-y^jl/ (Ni) £^WfSS (Nit 
*1) 5 0 5 -ON i££l©»JSfcHL 

[0 10 2] 0 5 (B) fc*TJ:5C, ^ffittH 

S^+t 5 7 o t: i 4 ^©ira^Ma^io*.. 7 ; t;i'7 

7Xy'Ja>!5 0 £©». Ni*»S5 

Lfcfl^ (£TF. N iaap««t^5) 5 0 6a, 5 0 

o mwi&znz. co^cu^t, m^nMW 

?HCttHl'2 (A) £jj*LfcJ:5fc 1110} gB|p](r 

[0 10 3] 05 (C) ii^-T<fc5lc:. &^M5 
0 5£^©££-?X7<>:LTl 5«MdR-rS7C*'(#3i 
L < ft >J » <£.N i SftUtttt 5 0 6a, 5 0 6 btCgsJnf 

>*i««*fc«r>3) 5 0 8a, 5 0 8b*»#j£3ftS. 
[0 10 4] 0 5 (C) K*TJ;?IC. 

Aaafc«t?)#u->U3>*t5 o 74>»c#a-r?.N i t*$ 

ms 0 8a, 5 0 8btfS?|$tlTt$o. cn«'J>lr 

[0 10 5] d©IgK«fcD#'J->y3>B!5 0 9>1>fc 
SISN i ©«gttS I MS (&«=#<*>##?) 
41^KTW<tfe2xl 0 17 atoms/cm3|'ST<gM 

d©g«*-Cft»3n*tTFT1*ttlCttW65S 

s i Ms^#r®ai^is^-r*s©T, si^fi«$e^{g 

Hfig (2 X 1 OlTatoms/cmSUTF) 

[0106] zoisxmm&m^tzmsrftzn* s.^> 

i£M3*l£# , J->'J=]>lg|5 o stmznzo ^©&, 
CO*'JyU3>i5 0 9©*&/flH&jgttlB5 1 0~ 
5 1 3*/^-=>^lSH«fci3»Ji!cT*. &te, ffitt 
S5 1 3©-g|H*&K^#,hfcS¥i»#Jlt>$3:tt 
Sfc. d©B# . »©A<*-->iffcteHTT;*0-& 



^T»fiET*ifit>. (B5 (D) ) 
[0 10 7] jfcfc, 05 (E) II^-T^ptc:, 5 0 nm 
WOSEflJWfc •> U ^ >g££ 7° 7X7 C V D&IC <fc 0 Mfc 

u ^ro±T^bHH^4 , T9 5 o t: lmmonmasM 
j»»ftie«rfrp. ate, mitnm%\mmn 

[0108] z\<Dwm%.xmT~\m&mt±f&g.itmit 

->U3>Rt©l!tiBT»fl:**Jlfflx, ttl 5nmJP©# 
U v»J n >K#IHt3nT»3 0 nmff©«<b-> 'J 3 > 
I)W*#J«3ft*. 3 0nmJP©Hfb->'J3>Jli 

5 0 nmJP©Seft»ft->U 3 >Kj&*8U1 3*lTfc4 8 0 
nmJ»©y-M6H«t5 1 4»&2*V5„ Sfc, ffitt 
15 10-5 1 3©Kff«i©J»»ftlSlCJ:"3T3 0 

[0 10 9] 0 6 (A) IC^-TctotC. l^vXb 

-77. ? 5 1 5$*£U y-M6IHI5 H^LTp 
M*tt5-?ttm®7im (J^T, p3!*«*b7c*£H 
5) £«T3. pS^ttfcjcSftbTtt, ftjlWCtt 

*jBt»*E£fl*T**. £©xn (^*^K-7X*i 

«:TFT©L£V»ffi«ffiSSIW?-afca©Ig 
[0 110] ttfe, **mrctt3>#7> (B 2 H 6 ) 6 

n>*miD-r^>o gut: jtBtfiH^fT^-i-^-o^ 

0 l5 ~ 1 X 1 0 18 a toms/cm3 (ft^#Jfc:tt5 X 1 0 16 ~ 
5X10 ^atoms/cniS) <DmBZT!tfa>$;-%tS^WfoM 
«5 16~5 18«^3n5. 

[0 111] #1-, 0 6 (B) t*-r<t7lC» h 
YX7 5 19a, 5 1 9b*»riEU, y— M6IWI5 1 4 

«, «*wcfsi 5^(rjgT^7c^. *sW(cfjy>x 

tttt**ffl^SCt3&*T#*. ate, *HS£0»JT'«7^ 
X7^> (PH 3 ) €rRft^mba^T^7Xv®ieL 
K-tf >yffi*ffl^. U >S 1 x 1 0 18 atom 

s/cm3©iigT«-r^. grit. nm^m^f7o4t> 

[0 1 1 2] H©lgtJ:r)}|?)«SnSna!^ti««« 
5 2 0, 5 2 1l:lt nS^tt«7C**<2 X 1 0'6~5 
X 1 0 >9aloms/cni3 (ft&HCtt 5X10 "~ 5X10 
18 a toms/cm3) ffl««T^*n*J:3J* K-X**li» 

[0.1 13] i^ic. 06 (C) {C^f«t5JC, ^ftj^n 
n WtmtKMKa p S^tt«7c*©»ttftX8*ff 

5 1 4j5«RJte»nT^-5©T*^*ffllXfc7 7--*X 



(11) 
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7n-;i/Ma*W*bv>. 0 6 (A) oiSTf 

5 ^ < us ^agx'jKM m o z. t im * h \>\ 
[0114] *mmM(D®£\z\mm&c>&^%i&itfi 

yZ*m^T^Z><DT\ ?SttlfclS£8 0 0"C lflfRI]© 

[0115] z\<Dxm\z^K) nm^m^m^s 2 0. 5 

.2 1CSS!, 10*3, ni^ftl«5 2 0, 5 2 1 ©Jf 
ISH^«-r^nS^$etj7C^^ttlLTV^«cV^ (El 

6 (a) <Dxnrj&fo2ntzpM7FM®mm t<»m- 

g£ (&£$) tfWmzti*. Z.(DZ\t\t, IK'TFT^ 

tmm\zmts.&%3i>$:Mi& L?z>zt zmm- 

[0 116] 2 0 0-4 0 0 nmjfCD^m^^^ 

j&U /t^-n>^LT^r- f-«lS5 2 2-5 2 5Rtf 

<bf- h^@5 2 2-5 2 5©g|i|>gl;:<fcoT&TFT© 
?V^fiCDfi$^^-r^ 0 V7^|g5 2 6CD 

[0 117] y-H€S«#S©««liT-^L 

(Ta) . (Ti) . : 6U^x> (Mo) , 

(W) , (Cr) , ->.'J3> (Si) 

%m {K$kmz\%mw>?)m. ^b^>yx^> 

(f^SWl'ttMo-W^^, Mo-Ta^) , £ 

[0 118] ^HISMTfi. 5 0 nm^CD^t;^>^ 
x> (WN) Bit. 3 5 0 nmSO^>^f> (W) 

ttfif&H. ZAv?tfZtLT*-ky> (X 

e) , (Ne) ^©^Stttf^^TSt^ 

fc ct -snu^n z Vi±-? % c t tfx- # 3 . 

10 1 19] ifciOe,'y-hti5 2 3. 5 2 5[J 
-^n-e'n nS^FM^I^ 5 2 0. 5 2 1 ©-g&ty*- h 

^H5 1 4£^bTa&£<ke>ic«rs. c©a& 
o y- h mm t rn.ts.-z> it l d d^is t & 

•5. y-h««5 2 4 a, 5 2 4btt»rHTli=:o 

lea*.***. £IRtt*&Wfc*tt3*'iT^*. 
[0 12 0] ^1'. 07 (A) \Ztt£o\z, 
@5 2 2-5 2 5RZf-?Z2m.5 2 6$7X^itT@ 



T4. £oLT^j£$*lS**S ! &^$5 2 7-5 3 3 fc" 
ttniflF*6*!iM8 5 2 (k 521©1/2~1/10 
(ftS«l:ttl/3~l/4) ©««TU>«l»*l**l 
SJ^cWirr 5. 1X1016-5X10 
18 a ioms/cm3 (ASWi:tt3X 1 0l?~3x 1 o'Satoms 
/c«3) U». 

[0 12 1]*;, 17 (B) {;*1"cfc^<;, 5 s - bm 

mmzmoBT'i/'sz k-vx^ 5 3 43-53 4<i£^6£ 

mmiZ U >£Stf**i*JiB« 5 3 5-5 42 ^J&T 

;ctt.7*x7^> (ph 3 ) *fflnfc-f*>H 
-78n?fTK co^«cO'j>©«gni x 1 o20~i 

x 1 O21atoms/cm3 (ft^|;(i2xi 0 20-5X 1 0 
2 latoms/cm3) £&5J;'5l;:tl3gp'3~-5>. 
[0 12 2] £©Ig£J:oTn?-r*;|/S!TFT©7 

f>^fflTFTIl 07 (A) OlgTMlfcnl? 
&f3®«5 3 0-5 3 2 ZOnZftfzM 
021^*5^-57.^ 7f>yfflTFTOLDDl« 
1 5a~l 5dlC*fjST5. 

[0 12 3] 0 7 (C) lC^-r<ke»C, h 

5 3 4a~5 3 4c^P*L-, P h^X 

^ 5 4 3 ^LT, pS^tt«»7C* (*HM 

ffi^5 4 4, 5 4 5€JglSr*. CCT«v#7> (B 
2H6) S-ffl^^-f*>H-^tC«tD 3X 1 O20-3X 
1 o21 a toms/cm3 (f^*69t*tt5x 1 o20~i x l 0 21 a 
toms/cm3;) mg.£ts.Z>£olZ#n>$:Wi<lsa?Z>. 
[0 12 4] M, ^Mllfi«5 4 4, 5 4 5IC«K(C 
1 X 1 0 2 <>~ 1 X 1 o21atoms/cni3<Z)iigTD >^in 
$nil^^ iCTS»*ft5iSD>ttW)ti;<t 

[0 12 5] 0 7 (D) i;*-TJ;9lc, l/y'xh 
5 4 3 L*:a» Jit 1 ffffl&IMB 5 4 6*^ 
% 1 SPbI^K 5 4 6 t LTtt, a^*^^*6 

■ffllitltfJftK Sfc. If«4 0 0nm~l. 5 /tit 
fntffiU. *^JS0iJT«. 2 0 0 nmfOf«<kS 

*K©±fc8 o o nmB<DmmmmzmmLtz®mt 

[0 12 6] *tt-etl0««T**l3*lifcna! 

^t:*^TajB»B8ft+. 5 5 ox:. 4^©^MS 

[0 12 7] SbiC. 3-1 0 0%©**^^tJ#Hm 
4>T. 3 0 0-4 5 CCT1- 1 2«rHI<Z)J»ffla*fft» 
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*jJHfc©<ffi©3M££LT, 7*7X-7**ft (X^Xvlc 

[0128] £*5, **<fcfll«tt?B 1 jffflttiKG! 546 
ZffllZAnTbBHtK 2 0 0 nmf «St 

ffK *<D&Vf!kQ 8 0 0 nmJ?©K<fy£s&8l£«^L 

[0 12 9] X\Z. 08 (A) SfSlSB3 
fefiUB 5 4 6 LT3 r7 h U V- 
Xffiil5 4 7-5 5 0 t, h*W"f >gBH5 5 1-5 5 3 
fc*S. *£tt«TttJ:©«lI*. Tig|£ 

lOOnm, T i S^ttT^S-^AK* 3 0 0 nm, 
Till SOnm&Xrtytnk-emifcMtfLVftZmmm 

[0 13 0]&£, 5 0-5 0 0 nm (ft«WtCte2 0 
0~3 0 0 nm) ©JS£T!f§ 1 >\y ->^->a >R 5 5 

5 4 t LT 3 0 0 nmfffigftlEfcy'J 3 >K&flJH 

[0131] z.<»ft, &itmti'V3>mc>MmzftiL 

i ■himk 5 4 6 Kiftjes n, jwa»*ff 5 
ns. ^ntnis^ jBijpmieiui5 4 6c*jo«n 

[0 13 2] WZ. 08 (B) CS-T«k5K:, iTttttB 
*&&Sft2*ni&IK5 5 5e»Jfrr£. Illli 
LTtt#»M5K. 7?UJk BCB 7 

[0 13 3] £2fflHttttR5 5 5. miKy's 

^->3>I5 5 4»CFW>fi«5 5 3\zm?Z>^> 

??b*-)i&Bf&v, wmm® mm) 5 5 6£»j& 
-r*. 7&u*mvtmiM>wj* • xx (i to) m 

Sri lOnmC^CMl, Z^-- >7"£fTt>Tii 

(ZnO) £8$L&a91*Wjt&jgv>?'bA 
K £©H*f«#ELJlH t ©l!*«£&-&. 
[0 13 4] #fc, S^^^trlfitUg (*£«0ITttR 
fc&JMO £5 0 0 nm©S?l;ML, B%M5 5 



[0 13 5] EL15 5 8Rtf|£M (MgAgft 

ff) 5 5 9£. *$**fc*/Htr>T*«J**Lfcl>T£ 
titm&tZ. fc*. ELJI5 5 8 011*128 0 0-2 
0 0 nm (ftSWfCfil 0 0-1 2 0 nm) . g&5 5 
9©Jf Sttl 8 0-3 0 0 nm (ftS/WKti 2 0 0-2 

sonm) t-rntfA^. 

[0136] ^©i^T«> ^etc^-r^DB^, ifcfi 

Bttfc£bV»fcJ67* hU7"^7 7^&ffi£fl§V>f fc# 

[0137] bp*., £-fm&\z*nB-fzmmufti±T 

BT777£-fe y *-©77.7£ffl^T#fif§ft© 
ELlRtfWItaiRWfcJ^rirt-*. *^X, Sfifcfl 

7 £ffl ViT*fel83t© E L BRtf BBfcSiRWCflafc-r 
^f^t^M- ^©777£ffl^Tltfi387fc©EL 

-^ti^ts 

«t*-7X^*fflVi*J;5fcE«UTl/»***. f^DTT.^ 

[0 13 8] ft*, ELS 5 5 8 £LTtt£ftl©#tt€ 
ffl^* &»©*mtbTW:. Rft«JEE$- 

#*1-*£WttBH£ffllr»*©#»*l^. 0U«IE?l 
aAS, iHLN&ff. %ftB&Wf&AH-CftS4lf 
«ji*ELHtt-n«ft^. *fc, *£»HTttEL* 
^©WitUTMgAg«tl*«V»fc«t*r38«> 

[0 13 9] &«®@5 6 O^LTfcmi^r.? 

[0 1 4 0] ftftK. Sfta*«tT<C*S62^y->^- 
J/3>R5 6 1*3 0 0 nmCfSCfSn. HfS(3 
ttSIM5 6 O^ELBS^^SffiUfSStf* 
gtzttf. S£lc3§2/1-y->^-S/3>llg5 6 1 S»fi2 

[0 14 1] ^5bT08 (C) K^-r«J:5&$ig©7 
^x^X.ThUi'XSEL^^Bdt^-r*. ^*3x 
*i^l'tt. 08 CO $6lC^ac« 
Stl«:^«t5lCft«tt©ill^«K7^;PA (75*- h 
7-f>A, **HI«fl:«fl&7-f^Af) ^-fe 7 5 y7 7. 
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m >- U > >ft £©A 9 i> > VtiT'rt y >x- i> y 7* 

[0 14 2] /ty^r-yV^fOHCiOEf 
(7U+->yjPyj>h1t-^7 h : FPC) £ 

[0 14 3] T#il^© 7 7 tV 7"? HJ 7 AS 
EL^*gtt©#|fi££l31 l©^g0£JB^Tt&B)Tf 
3. **SSW<7)7^x^^h'J^XSEL**gfi 
te, #7AS«6 0 l±£^J&£*lfc. Wm&6 0 2 

t, ?- vmmmmts o 3 1, v-xmmmmn& o 

4T*8fi£Stl3. H*Si507.<7^>^fflTFT6 0 5 
linft*JHTFTTi&0> ?- YWmm'&S 0 3 
nfcy- hgSH 6 0 6, V-Xffl'MlftBK 6 0 
4K&£^tlfcy-XE«l6 0 7©^*lCg2@$nT^ 
-5. M7f>^TFT6 0 5OHW>ttf 

w#fflTFT6 o soy-Hd&^snxiAs. 

[0 14 4] S?>IC. mgt$"JHfflTFT6 0 6C0V-X 

#j««jig«^6 o 9 xmrnmn^u 
mmt\t> nm&&&s o 9\z\tm^nu (7-xn 

m ^^niHS. «gt$iJHfflTFT6 0 8 

CDHL^-r >{'ttffita#:6 1 O^bTELif 6 1 1# 

ig^sn-c^s. zoELm^e i i<z>#v-b* 

(Ctt^cDmiE (**M«ajT'« 1 0 ~ 1 2 V) #J)Q*.£. 

[0 14 5] ^LT. ^gPAtB^S^t^-SFPGe 1 
2 1'ttlBSjlHlS&i; T«^££itT5fcfe©Aai7Jffii|!l 

(^iB^) 613, 6 14, Rxfmm®&me> ov\z 

[0 1 4 6] A^v>^4^J6fe*HJfi0(l 
(DELtya-jKCOHTil 2 (A) , (B) 

[0 14 7] SSI 2 0 0±(ClM^gl5l 2 0 1, 5*- 
Pft^mmW)®® 1 2 0 2, h ft^ffli»IU!S 1 2 

0 3«&£:nT^& o *n^*n©Bi)i5ig§^e.cDg-a 

BEHte. Affi*ffi^6 1 3-6 1 5S1TFPC6 1 2 
[0 14 8] ^IM. #£L<te& 

W)®&x.ztmm%zmts&oizbT/\w>>ftt 1 2 0 

4£l2tt6„ A7v>7"*n 2 0 4«EL^ ; f0 

t^T**i9. mm I 2 0 5KJ:-?T, i«1 2 0 0i« 
misT®m£ffl£Ml$.-?ZJ:olzLTgmi 2 0 0\Z® 



/\<yv>t/tii 2 0 4\m%.mijTt>mt>tt\s\ 

[0 14 9] A?>>>^*H 2 0 4<Dttmt%7 

•7?7£ffl^Tfc&^. ttffffll 2 0 5#ii&gtt 

[0 15 0] ge^Jl 2 0 5CD«««, 

%MtLTm^Z>Z.th-C$Z>. fit, ^JfiS&fiBOS? 

[0 15 1] Se>IC, A^y^ttiSKl 2 0 Otffl 
IH©$I*1 2 0 (7)M>, ^U-7A, 

f£&mmzMLT\mmw-8-7 s 5 1 9^Tffl^e»n 

[0 15 2] Sfc, $»l 2 0 6lCft*?M*»WT*< 
tt>b*»T*S. UTtt»W¥9 - 14 8 0 

[0153] 012 (b) ic^-r=t7tc. ®m® 
\z\z®4\zmiLhitEL% : ?zG?z>&&c>mm&WLV 
?»n, -ene>«^T«seai 2 0 7 z&mmmtvT 

tlt^, **Jfi«T«, ELS, mm (MgAgl 
012 (B) OffifeZ^mtZZttfT'ZZ. 

[0154] z\<Dt%. ELmtmMimm&vfrmtt 

[0 15 5] ft*. «SS@1 2 0 7^1 2 0 8T*$ 

1 2 0 9S4M/rAm*Bsi 2 1 ocsassns. a 

ttiJimm 12 10 1 2 0 7 KBfr£©IIJE (* 

«iHttit&S!g T &9. ^Stt^-7 hWl 2 1lS^l/ 

tfpc6 1 1 \zmmznz>, 
[0 15 6] z\zx*mmi 20 8\z&v%3>?>7hm 
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[0 15 7] £T\ *iIiOI§l;foTS8 (A) 
©#!*£#£. uOtt. MWQ® (01 2 (B) Kfc 
HT 1 2 0 8 T^^tl-5^) K&^TSg 1 SF^feSUi 
5 4 4Rtfy*-bii&g$t5 1 4£f&£U -?-©±£Aai 
£E&1 2 1 OZMfc-fZ. #JiK 08 (A) rov-x 
gg^S^KkOIBIIi^fC^Sn^. (SI 3 

(A) ) 

[0 15 8] 08 (B) l^*3^T^21F^^ 

5 5 3K.tf^l/1yi"<->'3>^5 5 2SrX ;/^>y 
1 3 0 lT*£n3®«£l&£U fiO^?L 
1 8 0 2£J&firr*. ^LT, PITLpB 1 3 0 2£35 
ct?KbT.&££Ei!l 2 0 9£Jgj£-f3. #Jw. ;i©8 
l^E^12O9tt08 (B) ^43^TuliSm®5 5 4<h 
mmzBf&ZtlZ. (013 (B) ) 

[0159] z(D^m-^mm^-c\tELmT<Dm^.xm 
(%3mm®&m. ELSK.tfn@©^j&i*i) #«tfto 

^tsi 3 mm^mm^ e l if« $ n& n =t 5 1~ -r 

v>x«a«S5 5 8^^r-5. cn{i<toft««®5 

5 8 t\\ht>&m 12 10 £#&^E$ 1 2 0 9 
H5 5 9^^tT013 (C) ©tf$i£#£. 

[0160] £k±<Dxm\z£<omx 2 (b) 01208 

T, AJtiftEill 2 1 OteA^v^ttl 2 0 4<hS« 

1200 tcDfflzmm mis%mmi 2 0 sx-izmzn 
ti^„ his. g^pn 2 0 5te\£j]®m<D®m*-t 

6 1 lC&^ft&o &i>, ££TttAtttf7E8l 2 1 
QttJUTBWJLfctft, ttom^E^6 1 2~6 1 4 t> 
|5|fllttTA0v>^*ri 2 0 4©T£«oTFPC6 

1 1 fcflaasn*. 

[0161] mnm2i mmoffifot 
mi (b) izKLttm&tg&z&vtLtzMzmi 4 

[0 16 2] #SS6#JT«:. 01 (B) i'^Lfc— 0<7) 

mm*. &»*&£#*afca®*awH6»i 1 

HT^<t^*«t5CES-rS. IP^. 01 413*1- «t 
SiE#&«l 1 1 £RftT<5-O0H*raT*ii 

[0 16 3] £0«k5&flWS£-rntf. iDJMSIB&iB 

[0164] ztz. nxm&w 1 1 1 £ -5 c i 
-e-nc«k»j«*tti6*i i i©«£ 



tSKCllfcaniJire&S. 

[0 16 5] £43, *HiS^©«l^«IIJfifi«l 1 ©f£§3l 

[0 16 6] 01 iR&S 

Hf*. fcis, »2JHBHfc««4 8%»iS-raiS$T 
1 Kfe^ttf ^2®F^igtm4 8T 
IbnfcX-f7f>^fflTFT2 0 1, «tfft3i«fflTF 
T2O-2ttHliBi;«litT»40T, £;iT©lfc91te 

[0167] *^SS^J©«-&> Sil 2 Sffl&SUR 48Rtf 
Il/t-yy'v-y3>l4 7l:jtiLT3>^^ h*-Jl/ 

iamm@6 1 £LT. 2 0 0nmfffl7JR=')A^ 

[0 16 8] ^LT, *©±fcBHt3*KT&a»3JB 
nBI6W)t6 2*3OOnm0*Sfc»J«U &4E6 3£ 
LT2 3 0 nmf OMgAgfi> ELf64iUT 
jQ»&YHfi£J|2 0 nm, %ftB4 0nm, iETLffiiiiW 
3 0nm«t5, fiU ELJ16 4ttilffi6 3.4:9 

**. C5T«JltTlfc*6 3*«C*]ftraiMi6 5 

[0 16 9] £©££, &g63£ELg64ttv;H 1 
?+>A-#SC (^7X^-iy-;V^i:t)V^) ©X 

Ti!l2v;*£T*#£fS3fc©ELjf £WT6. •f-LT, 

[0170] RGB fC^-r-SBsgdU h 9-f ~f 

^B£*^T^lCtt, ttfi58jfc©EL»J8CSB3v* 

[0 17 1] i3LTEL«6'5*T»ricbfc6. ^© 
(**il^JTfi I TOjglfC 1 0wt!«©gf 
fta6»*-&WS-a-fc*lll) T*S»ff 6 5 £ 1 1 0 nm 
©WSlCJBJfcT*. i5UTEL*^2 0 6««»*S 

>^6 6£»rn#0i 5CjR-r«fc5«c»ifi©a** t 
^■r-s. ^©»-&, mit\mmRzfmm<D^L 

B3&Si5*CftSfc*. «W#fflTFT2 0 2©V-XE 
*K:a[«*n*«jBift»*Ktt 10-12 V©ttff*i4 
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[0 17 2] *3SIS«®«ii£Ufc«£. &H5iiT-£)& 
«. Bp-&TFT*J»«*nfc««*feW3*&5l3tffl«t 

[0 1 7 31 fcii, ***&0iJ©$J&tt. £MH9l. 2© 

-So 

[oi7 4] mmm4) t-mmmx-it. nfom i kj; 

oTf£$S!£ftfc7?y^7*7HJ77sS!EL^g§© 
0 1 6 fcis^TH 1 XttB 2 

aet, HixttH2©if^s5iffi-r*. 

[0 1 7 5] 01 6fcfcHT, 2 0 1ttX<yf>^ffl 
TFTT&O. HW>S«14. y 

~hE$ <y-hfilH&*ta*) 10 6£#tf. Sfc, 
2 0 2tt*«.MfWBTFTTfcD, ';-7l«2 6, H 

»fflTFT2 0 2©KW >tt«*i#3 3 (fib, 01 

T) . tMMW3 4RtfFl^>S»3 2**LTB* 
«ffi4 9i««WC»«$n*. 5 1, 5 2Ti 

$n^*jUELi5 1 tm®s 2©#jmm**u' 

Sim«S4 9, ELS5 lfttfft&5 2 TEL*? 2 0 . 

[0 17 6] :©t4, X-f7f>^fflTFT20 1® 
H K >E» 2 2 tta ? bW> 1 6 0 1 KT*S.*§» 
fflTFT2 0 2©y-hfffl3 0 fc*JM9fc»«£*l 
-So 0lit»«»fflTFT2 0 

2<OV-XS«3 1 ta&5»»Ci5^T««f*«l 1 

mmmmmi 1 1 i«»wn»«snT^s. 

[0 17 7] jfcfc, *Xlfift|££t>TH 1 6fc*Lfc.B 
**iBtt#««W*ft&P^T5t>©-etttt<. 

T F TXttffi8*»££©«i: 5 fett«t»*-r-&^ttH 

[0178] mmrns-} *mmmx\z, 7ff^^ 

3l*ii£0&«£©--«£K9rr*. 01 
SbOtLfcMSHl 7CSt, ftfc, 01 7te01 6 



[0 17 9] H17l;i3^T. 7 la. 7 1 b«*«SM 1 

©y- h«i£ra«£SMi:* >if*T>mt* >^xf 
>K<oniiitTjgjssnfcy-h*ST*s. ^ns« 
01 7fc*f j^ica^fflibfc/^-^LTfcfi^ 

■5. 

[0 1 8 0] y-httS7 la, 7 1bttTttSft^> 

6. 3/iittT (ff*b<«2 mibRT) ©8»8ffl&H*I£ 

fc. y-hlftttR**S»bTfittJi«f^fiX-r4«fc5!te 

[0 18 1] CtllC^bT. y-KE&7 2^:UTy- 
hmffi7 la. 7 1 b«k 0 fcteJ^fciMU*. 
7JPS:^A£±J&#<fcT<&£&fllS^*^£/£#t-f* 

[0 18 2] fT*»^, **m©B 

7 (d) ©ieK:*^T«ijBiaiftiMi5 4 4s»ja&-r 

*9H3»ttfl;ie*ffAtfAVi. £©*-&. y-h*s 

7 la. 7 lb3&»»MLfc«lBTSIMaa*llOA.*ttca 
h*1S7 la. 7 lbtfBMtSftactttfclri. BP*, ft 

mm mm) xm^nxL^o^ouz\thm\ 

[0 18 3] fit. flHtflo;gjWfc7Lfc&, 7*5 

-Cy-h*g7 1a. 7 lbty-hE*7 2£<Dmm-? 
-f>«ffi7 1a. 7 lbC0f€©y-h«ffi*lPA*Ct 
[0 18 4] #3«©lfiiite. #(ca«^^fi«©iB 

[0185] *®^hj© e l m^m\t 1 7 p-A *a 

^©•9-7 , 7W-A{C^fi]LTK«i-r5fcJ6. BXffi^K 

FT®t*a**ia t*) s^iffittis o i&m-tz ztufi" 

ff* OH- 
IO 18.0] TFT©»#?a*«»l4*K«WTffflViS 
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6ES©±C»ric£nfcEL* : F©ftffi (*fc»«SW 
g) i©WT*j«$*is*t. :o*i;outliB2IP3 
!6fikttttTIt»«*Ofiv^«*BljK*i. 5-2. 

[0 18 7] ;:©C£J;0*BSSW€:«*»©ffi«-©:*: 
-*E»*y->E»©E»i8Si£fc*. fclft. 5 s -* 

'»©»ffH«ft*«tr«fc33a:C<!:t>nriBT«*. <S 
©BBtfftCTbSS. 

[0 18 8] fl^T, **««©J:5&«iSKJ::?Ty 
-hE»©E»«Si£Saft»-rsi:£tt. *S^b^^ 

Till 7Jc^Lfeiis^«*li^S<5i6^-r5 ! b 

tt. *»m~30frvfft©Bj££fcgfcca#£;fo-e- 

[0189] CB1SB6) *B3B«©J:3fcl7U--Z» 

tt©T»auB»T3x-*«*BB»@»#&Kifc 

*. BPS. *«C»fPiiK ©a^TFT* 
»T4 ££©T:£?>TFT ZftMTZ ±TlS©T jg L fc 

[o 1 9 o] mmmi i:toi@s (e) ©les-ei? 

St. «*fc«»Bj6Tft*->U:i>B GftKmTtt 
# 'J -> U 3 >K) **B6*ia. -©-> U a >£ttJ£A£ 
*©*««•#*<, IOii*W^T*0. TFT 
©fg{4«£T-5 C £T#*fc»HBfl*a** 3*1"T F T 

>R*««aJMS*->U3>Kt**cifcK:-r*. EAT 

[0191] a >«tt. «ffiwtc^n 

fc. 

[0192] *fc. attasst«ss>>«j3>Bict?v»T^ 
#7 hs i . 35 »i©*?«BffftefMRca«i,fc 
is*. «*\&:«j>s £«***>©© {lio} Bic^-r 

#£Stt--0>*fc©©£fcSE6Jffi£l,T (110) ® 
£**BBT*fc. 
[0193] 019 (A) tt*ttS!MSft->U:3>]me 
hftl. 3 5ui©* ; F»*J»itbT#fc« : T : iB 



@»r*-C»5. H I 9 (B) «ft*©#U ->'J a 

(B?tt©BlttO T&S, 

[0 1 9 4] 01 9 (A) ©#te {110} ffifc»J6"r 

9 (B) 0;Sftt**T*B»T*«K El^»*»tf6tfS 
T»*it*«-BBf«T*-&. 31©«k3fc]gtte5MSft 
v 'J 3 >Kttft?BB*r?A£ IMitf, &£5 left*© 

[0 19 5] fcfc, 019 (A) ©«?BB*r«C&» 
T {1 1 0} Blfc*f«r*iaff«jjW«8l*lT^*Ct 
tt, {110} Effl©*»fl->U3> , >xA©B : fBig 

7xA©@m£tt&K£Tjl;La©£*fU SlllfK^ 

[0196] ^n«a«sisiiBft->u3>Bt0«pa7f'b 

**. MSAttttfl^lc {110} BfcEftfflfcLTH 

— 3©ieata[c^nT^ntf*tea5'U3>i 

H*©E»r«Ejil[«»1»6n6t^»Sn«. UfcU £B 

\z\m&<Di&&%L<DM£frT~&%tctb. { 1 

i o) ssrEfSjffitbx^st)©©. -tn-en^att 
n o fc«*ftHtft**, *n-en©isa&K;*t«T 4 

a*(3£j|i*a©T&5. 

[0197] {It. fl4©HAttttiti$r«J:5lc«& 

T, ««t45MSa'>U3>K©«¥«@*T»4, 
fctt {110} El«<!)*J**^U3>'>xA©« : MIH 
JJHfcfcBJltt&HiW*.*. 
[0 19 8] EU:6>£&0>&. *jtBBBfc**»TTFT 
0SttittT]B^5->O3>Wl {110} EfflfC 
»Jfrr*«TBB«**jRT5'U3>BT**i:«oT 

[0 19 9] SMttlMMki/Uri>lt©tlAttff 

fc) su©^i.fit©^®tfe*^?»n?.o u-rnt lt 

[0 2 0 0] *aHAttfl* ©#«»**«» ux»j«-r 

SlMHWftHR-TEM (iS^^IISiSSm^llfS^ 

») £ioB»u tsafiisLciJviTisaii^caiistt 

B*£*&»T»«ttfc»#oTV»a;:i*»&safcBB 

[0 2 0 1] tt*. BAttffir^tt^BM^ABMtt 
tt, *©B*tt»*« rsps^e^j &tf 
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f2. TCharaclerizat ion of High-Efficiency Cast-Si 
Solar Cell Wafers by MBICMeasurement ; Ryuichi Shi 
mokawa and Yutaka Hayashi, Japanese Journal ofAppl 
ied Physics vol.27, No. 5, pp. 751-758, 1988J \ZiZWl 
ZiXtz rpianar boundary J X&3„ 
[0 2 0 2] ±mmxizj:tii£, ¥ffitt&#Cii#A$! 
#&ft«l*PlB. »J*&twisi»^at*^*n 

£Ero„ BPS. »AttJrc*9fc#S*+y70fMb$ 

L<ftV>£jt,ftT;:td<X££. 
[0 2 0 3] ttttHAN (»AiBCSiIfcMl> *t (l l 
0) mr$>Z>®%, {211} 5R»&3!^f» { 1 1 1 } 

©&£ft©&«£S^££r<hft*/'<5*-*T;&9, S 

[0 2 0 4] »«S5MSil'>'J3>BI*TEM««bfc 
IS*. ISatt*©»^*«Z3©»i6ttJ|lT**it««fl 
WLtz. -tin. rb©*gAe©HIK:JBric3ftfcl8AtS[ 

^k*i^x. w*©»ata©iB*tt*« (lio) x&& 
{lii} bic»j&t**^i*mm-as0 tt 

it, 9 = 70. 5° ©BSfcS 3©»«S»ta*Ct- 
^bffiHrLfc. 

[0 2 0 5] ft*. 0 = 3 8. 9* ©PSC«2 9©#Jfc 
^©»&ffi©ISft»l1Lt>l¥|ELfc. 

[0 2 0 6] £©«£#«&#«. R-jB3rtt©!££tt 

aS^ttAtMl {110} T'ffi^T^ZfrZZ*. fc®. 

[0207] za&tem&mm aEmiz\imw&nem 

SE^ttJ:<«^LTV>*CtS:^LT^*. IPS. iSSA 

a&ox, c©«feisa«as^rf **»#»Bitt 

[0 2 0 8] SfcSSfc, «ttttHt»A'>U3>gt«ff 

jse-r^i^t' 7 o o~ 1 1 5 or©tafffc$as£if§ii4 i x 

<¥) **» t* ffi arr s -z. t ** t e k «k ^ t«bs n 
th*. ^ntt^©«MBiiie©ia«-c^i«»*^fiic 

[0209] ;i©Msg&©Mte*^xe>*Hitt#T (ei 

eclron Spin Resonance : ESR) (CcfcoTX tf>?g|g 

©*E>fE«tt4>fc<£& 5xiO'7 S pins/ciii3l^T (» 
SKtt 3xiO'7spins/cDi3j^T) T:&Z>Z.ttfWwL 

r^a. fc«u ^©ai^iEtt^-raiMJESBcttai 



[0210] ft*, HHtJMSft^Ua^fcov^T© 
* bt~f¥ifflftt$S9ltt. ^tBBACkSIWF 10-04 

4 6 5 <m&mmm* #g¥i 0-15231 §mh 
mmmm. ft@¥i 0-15230 s^ffifimtBissft: 
\mmw- 10-15230 5^ffl«M»»*#jR-rntf 

At*. 

[0 2 11] Sfc, »CttjMarA->Ua>K«Sttll& 
L'XStfPLfcT FTI1 MOSFETCEJBrra*S,» 
{4£*Lfc. *fflBA*«tt^UfcTFT (fib, flH£H 
©BUPte 3 0nm, y- hlMlE©«JPf3 1 0 0 nm) 

& ts-r fitft r- * **# 6 nx t» * . 

[0 2 12] (l).Xf 5/?>yftffi (*>/*7lM|s 
«0*A.©|jf*tt) ©»*ift*1f^Uy'>3^KA 

! t>fl60~100mV/decade (tt*«H~te60~85inV/decade ) 

(2) TFT©«ifpas©ii*tft**isL3»*»ftK 

(jUFE> **« Nft^HTFTt 200~650cmVVs 
(ftfcWKtt 3OO~500cmWs ) , PftWlTFT 
X100~300cmVVs 150~200cmVVs) 

(3) TFT©KIWffi0»*£ftSL*VHIMtEE (V 
tn ) **. Nft^STFTt-0.5~l.,5 V. 

JUST FTT-1. 5~0.5 V£/Jm£IA. 
[0 2 13] &±©ttt. ®©XffinfcX-f •>5 1 >^# 

TV»*. SSfc, ±BTFT*fflHTK«£l/fcU>y* 
^ l/-^X«ftAX^ 1 G H z ©ft£H&ft&#« - i 
ft*. KffUfcy>^*5'U-*©*lJ«tt# 

9f£ 

TFT©y-M6im©H*: 3 0nmRtf5 0nm 
TFT(0y-hft (ft^S) : 0. 6wm 
[0 2 14] Hl^iCv7M^> J X^*lt^LX«? 
fP«»»**KUfc. ■€■©«*. y-H*6^©J!JP3 
Onm. y-hfi0. 6 /zm. «i®«JI5V. ggc5 0 
SO->7 h l/5?X^C*l»T»fPH»ft 1 0 0MHz© 

[0 2 15] «±©«ft'J>^->l^-^*Jt^->7hI^ 

y^^©»A«ftT-^tt» amtMMSAS'U ^ >i^* 

ISttHfr<5TFT*«. #AA->'J3>*Jl^fcMOS 
[0 2 16] «±©J;3K. a«tfi[ffJSA->U3>JR* 

ffl^s c tTa©Tftfpa«©av».T f T*t»*aru 

■¥"©T F TTUblllR«flldrr« d iXiSiji»l^©^fl 
ftTFT^, ♦■*W*3«W*±TfflH*CfcttaU6 
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[0 2 17] »J 3 >J«*ffl T 

FTttKBBHCIBSr. BB»KB«-r«X-f 
y/fl T F T^BBMWB T F TtffiUS d <h fc^Tfc 

»fe««#>i<fc*££T#f*#*^©«fc*ft 

[0218] (*Jg«sj 7 ) mm® 6 Ttt2Mrfc»BT!K 

^SIMfisJ-eti. *BIBiBSBB-f 3±T?W3&fcB* 
»OB«*ttfcOV»TWH-r*. ..RHCI1B2 OfcffllA 

So 

[0 2 19] iB^a5 8 O^-OOffl^BB 

8 0a. 8 0b£#tt. BB»8 Oafcx-^ft^fflKft 
0SS8 1 afttf y- HS*MBttft@» 8 2aTtt»U fl 
3*1$ 8 0b*T-*«*»*MB»B!§8 lbR^y-hm^ 
BTOHB8 2bTBA1-*. 

[0 2 2 0] CCS^, B^S58 0a, 8 ObSrHPtCB 
CMfttWH-Wt 5*-*flWBBMB»8 la, 
8 1 bRtf y- htt5flMiiBB 8 2 a> 8 2 b©i*jftjS 

v>#£#0, BBtttfifiK. BfMt*©'>fc^EL» 

[0 2 2 1 ] »ff«tt»*36jL«t»ntf7Hl' 

[0 2 2 2] it. BS«8 0a<h8 ObtfcGMirTlB 
&i&7fit&Zt*>'C*ZV* Bi{tgB8 0a£8 0b£T 

■fe, BB»8*)K:»Bi»±B#flfcT*J:3&»&# 
[0 2 2 3] *£KBTttB*»£:ir>C$H*T 

v»«*ts & icb ft©Bstt£#t tt z z 1 1> rikt* 
5. *fc. *Bttn©4iifttt. n*w i ~ 6 ©vi-rn© 
m&t h a aca**t>*T*iw* - t attire* 
*. . 

[0 2 2 4] (3liiS0iJ 8 ) **aS«Ttt. #B8BJf ££l 
BT4±TW$fcBB»©K»;&ftK:3^T. &BW7 

[0 2 2 5)..**Jg[«Ttt, B^SI58 3^BSO©B^gP 
8 3a~8 3dl~#tt, B*ff8 3a~ 8 3d£&*y-^ 
B9BBBB& 8 4 a~ 8 4 dRtfy- h A^BBBBB 
8 5a~8 5ilX"mW)t?>. 

• [0 2 2 6] ^©i§&, B*gI58 3a~8 3d^|^B#lcfg 
i;fl»RTB»T5££TT-*ffl*BB»B»8 4a 
~8 4dfttfy-h«^«B»|sl»8 5a~8 5d©»f£ 



****** 1/4 c«£Tc£*»t*s. *-©&©, 

[0 2 2 7] SSlC, »fPH*»**^.ftttn«7 H V 
*Wffl* 1/4 lCT-5 Z ttfT'ZZtctb, *©#£»*■$■ 

ZT-sommzm&iztzzttfT'tz. m*>. %ytm 

[0 2 2 8] B*»8 3a~8 3d£T«0M*-Tl 

B«**w - t*Ht3J«T#*. 3&fcBS»"8 3a» 8 
3bT?lB*S**U H^gl58 3c. 8 3dTlW&£ 
R*U B*M£»&*2tt©B«&HISfca*f4;i 
thoimT'&Z. S&KB»W8 3a. 8 3bTft*B« 
SBlkBtU B£B8 3c. 8 3dTftSB«£l)B£ 
1-5£<k&WC'&5. BPti, B**8 3£nB£ftjl: 

[0 2 2 9] fc*3, :*^BWT?ttB*B&IHOK$H*T 

b& 1 1> i ft ica**t)*T«iirr a - tn>mmr$> 
[0230] mt&m 9 ) *m%m%m 

[0 2 3 1] *HBWTtt, B^BC8 6$rEao©B^gU 
8 6a~8 6d£#t*. B*3S8 6a*x-^©#flHK» 
BB 8 7 aRt/y- h B3BEBBB 8 8 aTBS) L . B 
mBU8 6b£r-*«*BB»B»8 7bR^y-hfI^ 
BBBBB8 8aTBSrr*. B«6fc, H^Si5 8 6c^y 
-*«*««»IhIK8 7cRtfy- h«#«K»BB8 
8bT©»t> B^BB8 6d&r-^ffi^«»)lHlSS8 7 
dRUty- hft«MKnBK 8 8bT^Ift-r?). 

[0 2 3 2] C©«^. mm&8 6a~8 6 dSr^R#lCiBI 
CSiSStlftfS C t"Cx-^W#«K»lHl» 8 7 a 
~8 7 d©ftttM&£&* l/4C«ttut*fC 
*. y-hm^«B»@B8 8a. 8 8b©ftf^H»»* 
l/2K*£-rc£rt*T**. ^©fcJ6. *M^J7 
©a-griDfeij^v-i/^dWD, ffi^tt*t^< > }g 

[0 2 3 3] HffBBKfcXA&W-ntfTFU 
XJIM* 1 /4 cr* Zt&T'gZtztb. ^(DfttittV 

[0 2 3 4] B*»8 6a~8 6d£.T&0Hi-t 1 

■•t«RT«ittiT«4l/, B*«8 6a~8 6dC 
*V»T#>«rfta-5B«*»***Tfcfit». ^JH. 8 6. 
a~8 6cTlB^€S*L. BB»8 6d©*»fc*B 
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to 2 3 5] zmmmommz. mmmi~&o 

[0 2 3 6] mmrni 0) $kMMl<Dm2iZ*Ltzffi 

m\z^x, ffiftstssi i t<Dm\zmit>n%Ti& 
mi 2tbx, nM$)%cDigi^tim$:m*z>zti$&®' 
t&s. niznmmmmr ft \mmmizmoxit&&) 
£<<nnmzm-z\t\zi2.%rz*b%mL j $>-t<. seis 
miz£z%fc&mmtts.!o?%. ^vzjum&z. * 
mmmoj: o \zT^mi>mm^^rh ^mFT 

[0 2 3 7] tnm®%ith-omytvkwitLT\t. b 
u^m) . c (^s) , n <g*) ^6a«n&^«c 

<£fc-0©7Ciif£. Al (7;i/$x>7A) . S i (S 

[0 2 3 8] S{t7;U5-»>/» (A lxNy) 

fcftS£ft*7;i^r:9A©SMt*, Kftli (S i x 
Cy) fcft»£ft*Ji#©£Mb«. SfcS* (S i xN 
y) fcft*3n*«*®SMfc*. Sfl:*^* (BxN 
y) fcft*Sn**##0>SflSW, U>»^ (Bx 
Py) lcft*an**^*©'J>fl:**fflv»Sii^" 
£fc. 1*7;^-^ (A 1 xOy) fcft 

mn*7)vs.-*;&<DWtfcmmytmzmn, m&» 

ft-?**. 

[0239] ±Bit^mzm<D7tm^n^h^ 

T&<. *#*7Jk&U&«£0ftA*te<%*#* 
5. 73:*5. ±B»ftBMI:7;l'5=»7Afc;&^T. x, y 
teffit©&£T#-5. 

[0 2 4 0] 4$F,f§Bg6 2-9 0 2 6 0*f&$8f3f2 

«$n&#»*ffl^5Ci*«T#*. fiP^. Si. A 

i. n. o. Me^tnMftK «au M\m±mjtm<D 

'J>t£<th-m. »SL<«Ce (-feUSA) , Yb 
W y^JHf^A) , Sm (-tf"?'J^A) . Er (x;U 
fci^A) , Y KyhU^A) , La (?>?» , G 
d (#K'J--5A) . Dy (yX^ny^A) , Nd 

*#^7;kfcU&lM£©®A£i» 
[0 2 4 1] '>&<£&^-firE>F«BWtt7 



5^<?SMgJP (»£L<tt5~ 1 0 0 nm) TfflV^ 
[0 2 4 2] 3:fc. ±Etti^*fcfc:3*#*to>5fc** 

[0 2 4 3] fc*. #*««©*£«. **«ll~90 

[0244] immmi i) mmmiT^tELmtvx 

*ttJlf»EL»»SfliViTt>*lljT*4. fiU S«E0 
litECl^ 5 SBBBfttt * TFT £J8Vv&: W" 
[0 2 4 5] »*WKSSK:Btt*E0fi^«6 

[0 2 4 6] **SfiH©*Sfctt. |g£0i 1-10 

[0 2 4 7] C$£m 2] #l!!Bg§**J6l/TJ3fiJES 
ft&7*^:/vMJ*Xl!EL**iHI (ELty'a 

ilffiS!0ELx^X7 P K (EL^a-JUfca^fcAy 

fc*«*x^xyi/-r^fgi-) c*ttT*irr*Ea:a*Pi 

[0 2 4 8] %.m%W\*±.ft<»EL7 : J 

Sfgft:»L TUSET 5 £ t Hfi *imx< $> Z> . 
[0 2 4 9] -?-©«*: 5fc«-?gS£LTra:. ELf^ 
7"K> fcfx^-**?. ^S^Mf*?, «f»«0#ft 

») . IBCM«#«flA.^Bft^£SB (A^Willi^> 
WrbTJXi? (CD) . l^— tf-TJXt (LD) X 
Bfy^Jl'tTtf^ 7.;/ (DVD) $©&»%#& f? 
^0a«^«SL5i)5 i ^7.7l/'f *«^.fcSt 

s) tiz-timizftz. ^nzmTmrnvrnz^i s\z 

[0 2 5 0] 018 (A) ttA-ytJ^>tfa-5'T 

#&2 0 0 1 . ^ft2 0 0 2. «*gg2 0 0 
3 . K 2 0 0 4^*^tf„ *®fgB^«^^fi 

2 0 0 3C«H5C4*IT«4. 

[0 2 5 1] 018 (B) tt.tfx^^^T^O. 
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2 10 1. m^M2 1 0 2. %PAt)®2 1 0 3. ft 
f£X-f y92 1 0 4, 1 0 5. $$t§52 1 

0 63i£-£tf. 2 1 o 2tjBk>4; 

[0 2 5 2] 018 (C) ttHfiBaOftitSOELT-f 
7.yK(D-g6 (*>H» T'feO. W2 3 0 1, 
^-^2 3 0 2. S»HSA>H2 3 0 3. 
^2 3 '0 4, ***2 3 0 5. S«SI2 3 0 69*3 
tT. 2 3 0 6CfflV»6Ct*T**. 

[0 2 5 3] 018 (D) tt£Sjg#&tt*£Bttf5£ 
(A^«('ttDVDB4g«) *#2 4 0 

1. Efttttt (CD, LDSfcteDVD^) 2 4 0 2, 
iff^yf2 40 3. &i«£ff (a) 2 4 0 4. ^ 
mm. (b) 2 4 0 5f^tf. **SS (a) tt±<ht 
TB«*«£**U &*Sft (b) tt±£LTX*«f 
*KWtt^n6**Sll (a) , 

(b) kjbus a*, &mmfr*ffi*.rz 

[0254] 018 (e) \m%m {W(M 3>tf 

i-^T&D, #&2 5 0 1, #*7gR2 5 0 2, 
S&2 5 0 3, SfPXi-^^2 5 0 4. *^gfi2 5 0 5 

[0 2 5 5] £fc, ff*WCEL*T»©5lJWK*«a« 
[0 2 5 6] tt±<OttHj *S^B^©Jgffi%iB«gJ6T 

**. ^mmmomi-mmtmmm 1 ~ 1 i©t* 

[0 2 5 7] CHiS^ 1 3 ] *mMMT'\t, mfe<D E L 

« t f t t e l m?t ©wcatt*«^t{*:©«ttias* 

[0 2 5 8] rfELJl£LT/8^-5EL*m£2fe5fcf 

iTo-ctt*»a±iw. 

ilT5 0nmf<»TPD, E LMt LT 5 0 nmf© 
Al q*»j«U *0>JkCMgAg"r&*|ft«*KM-fc 
«acDEL3tf?*^«Ufc. fit, Xh7<y«0IT 
0/1^-> (2mmiH) ±CEL)i*£BB»U IT 
O ; 1* - > £ it £"t 5 <fc 5 C X h 7 -f 71* © M g A g « 
m (2 mm®) 

[0 2 5 9] £©£.£{££{ LfcELS^©IKiMtffi (Vo 
Itage) tttSt^S (Current Density) eOH$i£0 2 3 

(A)"fc*f. *7c, «»««£583t©»* (Luminanc 
e) ©K&£02 3 (B) *HSS#J©E 
L^«5 2 4 nmtfiS0ttftK5E3t£-*£'b*» 6 
KJ6*ttx = 0'. 3 0. y = 0. 5 7T*.?fe. 



[0 2 6 0] 02 3 (B) C«fc*Ui 5 0 0 0 c d/ m 2 
©»g£mt fc»lctt»l 0 0mA/cm2cfttS 
**#fiifc5. f^T-a^l 5 6 #i®jE£jg0B* 
£ V h U i'XttlcK^ 5 -f >^OB^SSrWr-5 
EL*SSB*#^LSt. -BB*fc0fc&»fcm»ttt 
tt2 4 MAtftS. 

[0 2 6 1] 02 3 (A) CS-f iSC. 
^5EL«frttl OVlDAfcftK: 1 0 0mA/ cm*® 
mSit£gTmSSt#8tft5<Z)-e, 1 0V$Mfc^ll^|2 
4 A©«**ft£fcSSrrfc*CfJ»4 2 0 kQWjgJa 
5. 

[0 2 6 2] fct, 01 (B) fc*T»fitttl 09 t 
LT4 2 0kQ©J£ffi#£$!ttnfc£EL?!t ; Pl lOCtt 

5 0 0 0c d/m2£ 

[0 2 6 3] #Jii, ELHOIffSn&Etf-rCtt, JStnft 

08AH1 0 0 0 c d/m2gSKDWST+»Tfetl 
tf*SSft««E««tt 3 0 mA/ c m2gg, ELtfO 
BWffii4ft6VT*4©T. -i#*fc0 7. 3wA 
©«8E3ft*«tintffi^. flc^T, *j8 2 0 kQ®«fit# 

[0 2 6 4] C0<t5(C, EL^SttO^/t7/-^ 
[0 2 6 5] 

Kft7^f-f^hiJ^7aEL3ijN!liS»5:i*i 
T**. IMfcWKte, B*aCKtt**i**!W8TFT 
£EL*^£©IBt:Saw*£Rtt. ^©£Mfr©}£iaM 

m»mmmm^m\ t»fflTFT©tttA*7 

[0 2 6 6] Sfe±(C#fiK$n^>TFTg^^^ 
[0 2 6 7] ^LT, ^(D&SUTZtJ ^HJ^X 

s e l g^gss^^x^ x y u-r £ l ram? z z t 

[01] EL«^gfi©«fi££*T0. . 

[02] EL^*SB©»fffl«tji«r^-r0. 

[03] ffi*0EL*SS«KiittSB*tt0*& 
S:^T0. 



(21) 



4fP§¥) 3-005426 



[04] 7j-ammtt?mRI?Z>TFT®tii£ 

m 5 j el %*mm<Dftmi.mz*T 0. 

[06] EL**SB©ff»lSS*-rH. 

[07] EL«Sg§0feiai@£7R-f0. 

[08] EL**gB®fls«IgS;STH. 

[09] EL£**gB<Z)B*8£tt*Lft:H. 

[010] mft^mmttvmft^- h* * st^r * 



[011] EL^Vi-JKDfl-tl^im 

[012] EL^vaL-;KDnm**-T0. 

[013] 3>**h*«fi!>fl«IS**fH. 

[014] E LS*&B<Da*tt®tt&£*-rH. 



[015] EL£*Sfi®»rffi#iig£*T0. 

[016] e L**gg©i®*gso±®«ii^^-r 
0. 

[017] EL«*SB©B**0±iB«liS**f 
0. 

[018] reiMojuMie^rH. 

[019] jH'J->U3 >|g©^ISlHl#TlSt£*-t0ffl 

[02 0] E L**8«©0»«J«$*-rH. 

[021] E L**gB©[H]i&#?J&£^T0. 

[02 2] E L*^B©@B«J3E* *-TH. 

[02 3] EL IfCtEtit S S^H. 



[01] 



[03] 



Video 
Signals 



prlw irt 



CK.SP 



i 



»£B»ii4 



Digital Data. 
Signals 

Latch 



(A) 



(B) 



aw- 

3S4D 



*7M*°&IOZa 



7tf(A)t02b 



5tf(B)J02c 





























1 




^ 

1 








-I 

9X104 

BXS101 



CH4] 



CA) 



(B) 




r-MtsM 





5lS>5lt*StW:|r7*ta> 516-518: pffl***** 510. S21: nflmttttM 
SH~5»:r-HM S26:WjA 



(23) 



#B8¥l 3-005426 



[H7] 



nH***©*tflia 

JZZL——. EZZL 



_EZ3 



<A) 



■ ^rmmm ^ fays »yi ay 

" 6f7 £21 Sit 5tt 531 55? 



T 



,534c 



$41 

-4- 



5344 




■L JJJJJB L 



(D) 



OT^JjkjfflggMW S»4*~M4c.S41:l*im* 5i5~ 54* S44, 



[08] 




p*t«*TFTtt5 r*t*«TFTM4 | Xff»TJiTFTM1 «St>W«TFT!M 



II 0] 



1 4] 



I 

i — i 

n 



42« 



T» Tt T» Ti 

t— t I— t HH 

n_n rui 

t >—■ — | | — .,-4 j_j 

T»3 Tt7 Tf« 




(24) 



®ffi¥-\ 3-005426 




[012] [013] 




pft*«TFTl« ift**HTFra>4 j »TFT201 WIHl/BTFTZQt 



(26) 



4*B8¥ 13-005426 




(A) 



12 0] 



7 -*ffl*MBB»0*&81a 



S4- 



9 1 
Haft 



Sft&UOa 



mmmo 

IS 



»B¥1 3-005426 



12 1] 



K»I5]B85a 



*-MBf<H 



ffi»@*885c 



««l®l&85d 



f-*flMHWH»HI8B4b 



























































































S*B83b 












BSK083c 


























S 










BJRS83d 











































a*»83 



f-*flre«HB»0K84d 



[02 2] 





7 

e»@f&87a 


f 
II 


23ftltt87b 














»4- 

si 

CP 










































S*tf86b 


B-4- 












BX886d 












































f 

ffi»lil»87c 


«uia»87d 



SJRSP86 



(28) 



«fH¥ 13-005426 



[02 3] 



1 



10? 



Itf 



■8 icr 2 
1 



io~* 

0 

(A) 



g8«» 



8» 



8 8 



10 4 





10 3 











8 


10 2 


r : 


a 

| 


10 1 


r : 




ic- 






ier 1 


f $ \ 



CB) 



4 6 8 10 12 
Voltage (V) 




10~ 3 10~ 2 10" 1 10° 1& 10 2 10 3 
Current density (mA/cm 2 ) 



(51) Int. CI. 7 

. H0 5B 33/14 



F I 

H0 5B 33/14 



T-73-K (##) 

A 



(29) 



ftg8¥ 13-005426 



F*-A(##) 3K007 

5C080 
5C094 



AB04 BA06 BB01 BB06 
CA02 CB01 DAOO DB03 
FA01 FA02 FA03 GAOO 

BB05 CC03 DD03 DD07 
EE30 FF11 GG08 J J 02 
JJ04 JJ05 JJ06 
AAI 5 AA24 AA42 AA43 
AA60 BA27 CA19 CA24 
EB02 



ABOO 
CA01 
EBOO 
GA04 
AA06 
EE29 
JJ03 
AA05 
AA44 
EA05 



